Agar media made with 0.4% colloidal chitin plus mineral salts and adjusted to pH 8.0 was superior to four other commonly used media for the isolation and enumeration of actinomycetes from water samples. More actinomycetes developed on chitin agar, and the development of bacteria and fungi was suppressed. Frozen and vacuum-dried chitin from aqueous colloidal suspensions was finely divided and gave results comparable to those obtained with media prepared from colloidal suspensions.
Agar media made with 0.4% colloidal chitin plus mineral salts and adjusted to pH 8.0 was superior to four other commonly used media for the isolation and enumeration of actinomycetes from water samples. More actinomycetes developed on chitin agar, and the development of bacteria and fungi was suppressed. Frozen and vacuum-dried chitin from aqueous colloidal suspensions was finely divided and gave results comparable to those obtained with media prepared from colloidal suspensions.
Several media have been proposed for the selective isolation of actinomycetes from soil (1-7, 9, 10, 12) . However, in our hands only those containing chitin (7, 9, 10, 14) have proved to be highly selective. The selectivity of chitin agar is based on the apparently near universal ability of actinomycetes to hydrolyze this carbohydrate (8, 13) , whereas relatively few bacteria and fungi among the soil population can utilize it. Most media used for enumeration of actinomycetes in water have not included chitin as the selective ingredient. Therefore, such media may be less selective than those containing chitin.
A barrier to the widespread use of chitin agar is the time-consuming preparation of colloidal suspensions of chitin, which are required for good development of colonies in agar media. As originally described (9, 10) , chitin was dissolved in HCl and precipitated in cold water after passage with suction through glass wool on a BUchner funnel to remove undissolved impurities, the process being repeated several times. The precipitated chitin was washed free of acid and concentrated by sedimentation and decantation. Yields were about 35%. Later, solutions of more highly purified chitin in HCl were precipitated directly into cold water with yields of about 80% (11) .
The purposes of this study were: (i) to attempt further simplification of the preparation of colloidal chitin; (ii) to test different preparations of colloidal chitin in agar for isolation of actinomycetes from water and soil; and (iii) to compare chitin agar with other selective media frequently used for this purpose.
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MATERIALS AND METHODS
Preparation of bleached chitin. Sixty grams of unbleached chitin (ICN Nutritional Biochemicals Corp.) was stirred with 300 ml of commercial bleach (5.25% sodium hypochlorite) for 10 min. The mixture was added to 5 liters of tap water and filtered with suction onto a coarse filter paper. This procedure was repeated at least five times to remove the bleach. The chitin was then air-dried overnight; 95% of the chitin was recovered. The dried bleached chitin was ground at high speed in a Waring blender.
Preparation of colloidal chitin. Forty grams of unbleached chitin, bleached chitin, or partially purified chitin (Calbiochem Corp.), all ground dry in a Waring blender, was dissolved in 400 ml of concentrated HCl by stirring for 30 to 50 min. The chitin was precipitated as a colloidal suspension by adding it slowly to 2 liters of water at 5 to 10 C. The suspension was collected by filtration with suction on a coarse filter paper and then washed by suspending it in about 5 liters of tap water and refiltering. The washing was repeated at least three times or until the pH of the suspension was about 3.5. At least 85% of the chitin was recovered. Water content of the chitin was determined by drying a sample at 100 C. For use, sufficient water was added to resuspend the chitin, and the suspension was blended at high speed for about 10 min. Autoclaved filter cake or aqueous suspensions could be stored indefinitely at room temperature.
Preparation of powdered colloidal chitin. Two liters of colloidal chitin suspension prepared from bleached or partially purified chitin and containing 3 to 5% chitin was spread in a thin layer on a tray and frozen at -5 C. The frozen chitin was then vacuumdried (F. J. Stokes Corp., model 338) for 3 or 4 days. When dry, the delicate, flake-like chitin particles readily disintegrated into powder.
Media. Chitin agar was usually prepared using 4 All experiments were done at least twice, and each experiment usually had six replications.
RESULTS
Isolation of actinomycetes from water and soil. Colloidal chitin preparations supported the development of more actinomycete colonies than media containing noncolloidal chitin (Table 1 ). There were no differences among the colloidal chitin preparations, including powdered colloidal chitin. However, the zones of chitin utilization surrounding actinomycete colonies were clearer when bleached or partially purified chitin was used than when unbleached chitin was used.
Chitin agar prepared with mineral salts gave higher numbers of actinomycetes from water samples than that without mineral salts, but there were no differences in numbers of actinomycetes from soil whether or not chitin agar contained mineral salts. More than 85% of the actinomycetes growing on the colloidal chitin agars developed clear zones surrounding the colonies which enhanced their visibility (Fig. 1) both soil and water increased to a maximum at approximately pH 8.0 to 8.5. The numbers isolated from water decreased as the pH was increased above 8.0 to 8.5, whereas those from soil did not decrease until the pH exceeded 9.5. Optimum concentration of chitin. Numbers of actinomycetes detected were greatest when the medium contained 0.2 to 0.8% chitin (Fig.  3) . Above 1 to 2%, numbers decreased. At 0.1% chitin, clear zones surrounding the actinomycete colonies were indistinct. At 0.2 and 0.3%, they showed increasing clarity, and at 0.4% or more chitin zones of maximum clarity were formed.
Comparison of selective media for isolation of actinomycetes from water and soil. Chitin agar was compared with four other media commonly used for enumeration of actinomycetes from soil and water. Colloidal chitin-mineral salts agar gave the largest numbers and the most easily recognizable actinomycete colonies from two samples each of water and soil (Table  2) . It also suppressed the growth of bacteria and fungi more than any of the other media. By contrast, egg albumin agar (15), arginineglycerol-salts agar (5), starch-casein agar (6), and actinomycete isolation agar (4) consistently allowed the growth of more bacteria than actinomycetes, and of numerous fungi. (5) who found their arginine-glycerol-salt medium to be more selective than chitin agar for isolating actinomycetes from soil. They also found that mineral salts agar without chitin gave as many actinomycetes as chitin agar, though they acknowledged that growth was better with chitin in the medium. These discrepancies may lie in some unknown difference in the preparations of chitin agar used, or in the fact that ElNakeeb and Lechevalier sampled only the supernatant of soil suspensions allowed to stand for 30 min, whereas we sampled from the entire suspension without allowing sedimentation to occur. Nearly all actinomycete colonies on chitin agar were surrounded by a zone cleared of chitin which facilitated macroscopic recognition of the actinomycetes. Thus, this characteristic was a good indicator for these organisms in the medium and may be utilized in the routine analysis of water for contamination by actinomycetes.
